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SUMMARY
This manuscript researches the effect of the spatial distribution of various land covers and land uses on the hydrologic
esponse of relatively small watersheds in the Atlanta Metropolitan Region using the Thornthwaite Monthly Water Balance
odel (TWB) for the period 2009 to 2013. The manuscript estimates the appropriate Curve Number to estimate runoff
oefﬁcients for the TWB  simulations of six watersheds that are single, headwater, Hydrologic Unit Code (HUC) 12 spatial
nits. The manuscript attempts to explain the improvement or worsening of hydrologic simulation from the original Curve
umber derivation to a corrected Curve Number using the concept of contagion; how aggregated or dispersed various land
over types are across the watersheds. The manuscript analyzes the results based on sub-setting the six watersheds into
wo categories of four (improved) and two (worse) sites with the conclusion that more research across a larger number of
atersheds is needed to make deﬁnitive statements about the effects of including contagion in TWB  parameter derivation.
COMMENTS
In general, this is an interesting approach to adjust the initially derived Curve Numbers based on landscape conﬁguration
nd is appropriate for this type of journal. As urban landscapes can be complex and can vary in hydrologic response even with
imilar land cover percentages, this analysis could prove useful to future applications. The methods for this analysis seem
ppropriate in spite of the following concerns about the results and conclusions. The results for the six watersheds included
n this manuscript do not appear to have very distinct differences in hydrologic response between the initial Curve Numbers
nd those adjusted by contagion. This could be due to the low number of study watersheds (six), the similarity in land cover
ercentages across most of the watersheds, or the length of the simulation period. In addition, this phenomenon may need
imulations of a ﬁner temporal resolution to further determine changes in model performance based on the inclusion of
ontagion metrics. Speciﬁc comments to address various concerns in the manuscript have been added to the manuscript as
omments with others listed here:
TITLE
1. Suggest changing ‘Impacts’ to ‘Effects’ as it seems more appropriate.
KEYWORDS:
There are currently 11 keywords. These may  be limited to around 5 for the ﬁnal copy. Suggest combining terms to be
ore speciﬁc (e.g. - landscape conﬁguration; land cover contagion)
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.11.002.
214-5818/$ – see front matter
ttp://dx.doi.org/10.1016/j.ejrh.2016.01.014
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INTRODUCTION
1. Research problem of land cover conﬁguration effects on hydrologic response is stated and supported with literature
review. This area of research appears to be in need of current study as the literature review resulted in a nearest application
reference from 2003 concerning this particular topic.
2. Some reference dates and names need reconciliation. These are included in the comments on the manuscript.
DATA and METHODS
1. Based on the stated selection criteria (HUC-12 headwaters, Drainage Area between 10 and 30 mi2, available streamﬂow
for 2009-2013) for gaged watersheds in the Atlanta Metropolitan Region, the study only had six gaged watersheds. Could
more have been added if the manuscript included those that were aggregations of two or three HUC-12s? Seems that the
inclusion of these additional watersheds in the analysis would not have to consider routing effects at the monthly time step,
but would have just needed a method for multi-spatial-unit analysis of the study metrics. This would have included several
more candidate watersheds and perhaps provided a larger range of conditions.
2. Was  the TWB  model executed with a warm up period of at least one year? Some of the simulations show a worse match
between the two treatments at the start compared to the rest of the period. Since each monthly computation is affected by
the amount of storage carry-over from the preceding month, a warm up period should be used.
3. Recommend including a section in the Methods describing model performance metrics used in the Results section,
NSE, RSR, AIG, etc.
RESULTS
1. It is unclear how the Curve Numbers were used or disaggregated between the two runoff mechanisms in the TWB. The
TWB has two parameters that control total runoff for a given month: 1) runoff from surplus storage, and 2) direct runoff
(typically from impervious surfaces). Was  this the same for both parameters, or split in some way across the two?
2. Could a spatial distribution of Curve Numbers across the 405 HUC-12 be shown in a ﬁgure similar to Figure 1-c ? This
may point to certain conditions that are not represented by the current six watershed conﬁguration.
3. Was  percent bias evaluated during the model development process? It appears that several of the study water-
sheds (Honey Creek, Olley Creek, South Fork Peachtree Creek, South River, and Willeo Creek) have consistently too
much runoff compared to the measured streamﬂow. To partially address this, was simulated potential evapotranspira-
tion (PET) computed by the TWB  (uses the Hamon method) compared to historical measurements of PET for the region?
Errors in PET, which directly impacts actual evapotranspiration, may  lead to over/under estimation of runoff in the water
budget.
4. The manuscript splits the six test watersheds into two  groups 1) better simulation with contagion-adjusted CN and
2) worse simulation with contagion-adjusted CN. However, the difference between simulated hydrographs in Figures 3 to
8 does not appear to be substantial. In addition, the changes in NSE and RSR do not appear to be substantial between the
original CN and contagion-adjusted CN simulations. The largest change in NSE was 0.04 for Rottenwood Creek. The largest
change in RSR was -0.05 for Honey Creek. Based on the limited change in performance across these six watersheds between
the two methods, the reviewer has concerns that the splitting into better/worse categories is not substantially justiﬁed by
the results. The reviewer suggests that the manuscript may  beneﬁt from a comparison of the hydrographs across sites as
opposed to contagion vs. non-contagion. This may  allow for insight as to how hydrologic response of clumpier land covers
differs from more dispersed ones.
5. Perhaps an analysis that includes how much urban area is intercepted by best management practices (BMPs), and
therefore somewhat dampened/muted, in the hydrologic response could have been incorporated into the Curve Number
development.
6. Were any computations done using the 2001 or 2006 NLCD to compare historical changes or similarity for contagion in
the study watersheds? If the results were similar, this analysis could have been conducted on a longer time period, perhaps
back to 1999 based on the current time period selection.
DISCUSSION
1. An interesting comparison, but one that may  be beyond this analysis, would be to determine if the monthly time step
simulations produce different results than a daily time step model that uses the Curve Number methodology, such as the Soil
and Water Assessment Tool (SWAT). Temporal resolution may  play into the evaluation of land cover clumpiness/aggregation
effects on hydrologic response.
2. Patch Density analysis in the Discussion section should probably be presented in the Results section with the insight
of how it ﬁts into the broader picture kept in the Discussion section.
CONCLUSIONS
The conclusions point to ‘more research needed across a larger sample of watersheds before conclusive statements are
made’. Is some of this possible based on initial computation across the 405 HUC-12s?
Further readingFan et al., 2013 is mentioned in text (p. 11, line 21) but is not included in References section.
Feyereisen et al, 2008 is referenced consistently. Feyereisen et al., 2007 is included in References but Feyereisen et al.,
2006 in the main text. Is this the same reference?
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Shepherd et al., 2011 is included in References. Marshall et al., 2011 is included in text. Reviewer believes this is the same
eference as the lead author’s name is Marshall Shepherd. Fix in text (p. 4, line 17; p. 4, line 20).
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